As shown by recent mapping experiments the auditory evoked cortical response is a specific potential change generated in the primary auditory area in the temporal lobe and not a nonspecific response as was formerly thought.
As the response is small relative to the EEG background, with an adverse signal-to-noise ratio, it cannot readily be visualized without some enhancement of the ratio; conventionally, this is achieved by some form of electronic summation, generally termed 'on-line averaging'.
The auditory evoked response has a latency of about 50 milliseconds, when the first rather inconstant positive wave occurs, followed by a large negative peak at about 100 ms and large positive wave at about 175 ms. There is often another large negative wave at 250-300 ms in young people. This and later negative waves often predominate in very young children and most components of the response tend to be delayed compared to the adult.
The amplitude of the evoked response increases systematically with intensity, and thus with subjective loudness, over the lower intensity ranges, but saturation of the amplitude occurs at higher intensities, although the subjective loudness continues to grow, the saturation being related to the interstimulus interval which affects the cortical recovery time.
In adults it is possible to trace the evoked response threshold down to within a few decibels of the subjective threshold, which makes it a useful 'objective' method of audiometry to be used in cases where conventional audiometry gives conflicting or misleading results, e.g. in cases of suspected non-organic hearing loss. It has considerable application in the cases of young children who cannot co-operate in routine audiometry and is particularly useful for hyperactive children or deaf-blind children. Owing to the larger background EEG activity and the less stereotyped form of the evoked response in children the sensitivity of the rest is correspondingly less by a factor of 10-12 dB in pre-school children, rising to as much as 40 dB in the neonatal period.
In some children, as a result of the combination of an immature brain and neurological damage, the extraction of the response presents some difficult problems. Sometimes EEG waves in the 3-5 Hz band will themselves summate and obscure the response. As the evoked response is the same band-width, filtering presents no immediate solution.
Many refinements of on-line averaging are being tried to improve this situation, but alternative methods of signal extraction may have to be developed to deal with these problem cases. Alternatively, more reliance will have to be placed on peripheral recordings of the VIII nerve action potential, the so-called 'electro-cochleogram'.
